Quantitative assessment of infarct size in vivo by myocardial contrast echocardiography in a murine acute myocardial infarction model.
In vivo measurement of the infarct size in a small animal model is still challenging. The purpose of this study was to evaluate the feasibility of quantitative assessment of infarct size by myocardial contrast echocardiography (MCE) in the acute myocardial infarction (AMI) model of the rat. In 32 Sprague-Dawley rats with AMI, we measured total myocardial area (TMA) and infarct area (IA) of the rats by MCE study (MCE method). They were compared with those of postmortem heart measured by planimetry after histochemical staining with triphenyl tetrazolium chloride solution (TTC method). Simple TTC staining was done in 13 rats (Group 1). To reduce the postmortem change, continuous aortic and left ventricular (LV) pressure was loaded during TTC staining in 19 rats (Group 2). The TMA, IA, and IA/TMA ratio measured by the MCE method were 38.4+/-3.4 mm2, 18.3+/-0.8 mm2, and 0.37+/-0.02 in Group 1, and 43.7+/-1.8 mm2, 15.8+/-1.1 mm2, and 0.37+/-0.02 Group 2, respectively. Those measured by the TTC method were 66.1+/-2.2 mm2, 29.3+/-1.1 mm2, and 0.44+/-0.01 in Group 1, and 65.9+/-2.5 mm2, 26.5+/-1.7 mm2, and 0.40+/-0.02 in Group 2, and 65.9+/-2.5 mm2, 26.5+/-1.7 mm2, and 0.44+/-0.02 in Group 2, respectively. Compared with the TTC method, the MCE method underestimated the TMA and IA in both groups (p<0.001). There was no difference in TMA and IA between the two groups in both methods. IA/TMA ratio showed significant correlation between the two methods in both groups (r=0.85, p<0.001). The IA/TMA ratio measured by the MCE method may be useful for in vivo estimation of the myocardial infarct size in the AMI model of the rat.